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1979.  Pl-iQ.  NO  COPIES  FURNISHED. 

descriptors:  {.civil  defense  systems.  .warning 

SYSTEMS).  NUCLEAk  RAkFARE.  MILITARY  INTELLIGENCE. 

decision  making,  united  states  government, 
government (foreign) t  vulnerability.  Canada  iu) 

identifiers:  strategic  warning  systems  <u> 

international  crises  since  world  *ar  ii  have 

REVEALED  THE  VULNERABILITY  OF  DEFENSE  ARRANGEMENTS 
THROUGH  ThE  LACK  OF  AN  adequate  system  of  strategic 
warning  ias  distinct  from  tactical  warning 

SYSTEMS).  THE  SlOANESS  aNq  UNCERTAINTY  OF  ThE 
OECISIO.n-MArInG  PROCESSES  AT  ALL  LEVELS  OF  GOvERNNEnY 

in  a  time  of  crisis  Should  lead  one  to  examine  the 

STRATEGIC  WARNING,  its  RELIABILITY  and  MEASURABILITY. 
(AUTHOR)  U) 
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IIT  RESEARCH  JNST  CHICAGO  ILL  ENGINEERING  MECHANICS 
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urban  burns  -  full-scale  field  studies,  iuj 

descriptive  note;  final  technical  rept.  i  feb  -a  ,,an 

70. 

JAN  70  1 50P  vOqVARKA, FRANK  J#  I 

CONTRACT;  DAhC20*7Q-C-02l3 
PROj;  1 ITRI-JA17 1 .  0CD-25A2A 
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unclassified  report 


descriptors;  unoCLEar  explosions,  •firesi, 

(•BUILOInGS,  ♦BURNING  RATE!.  (♦URBAN  AREAS. 

firesj,  thermal  radution,  gases,  pressure, 

»00D,  CONCRETE,  bRICK,  CIViL  defense  systems  |  U  > 

Identifiers;  ♦firebrands,  ©firespread  tuj 

EIGHT  STRUCTURES  A'RICH  BECAME  AVAILABLE  DURlNe  THE 

contract  period  *ere  free  burned,  five  of  these 

#ERE  TAG  AND  2-1/2-STQRv  aLL  ROOD  RESIDENCES  IN 
VARIOUS  STATES  qF  DISREPAjR.  THE  OTHERS  *ER£ 

MASONRY  AND  INCLUDED  A  COnCRETE-BLOCK  RES  I DEpcE ,  A 
CONCRETE-BLOCK  AUTOMOBILE  SERVICE  STATION,  AN0  A 
brick  Restaurant,  during  the  burns,  data  «ere 

COLLECTED  Oai  bUrNING  TIMES,  FIRE  SPREAD  RATES  AITHIn 
BUILDINGS,  RAdIaTIOn  emitted,  firebrand  PRODUCT  1  ON , 

GAS  COMPOSITIONS  MTHIN  MaSONRY  BUILDINGS,  ANq 

pressures  oevelupeo  by  the  fires,  particular 

EXPERIMENTS  PERFORMED  ftlTn  EACH  BUILDING  HZhZ  CHOSEN 
TO  sE  COMPATIBLE  *ITH  TmE  BUILDING  and  its 
SURROUNDINGS.  (AUTHOR)  (U) 
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DESCRIPTORS:  (*NuCLEAR  AaRFARE,  RECOVERY), 

{•CIVIL  DEFENSE  SYSTEMS,  RECOVERY),  ECONOMICS , 

MANAGEMENT  ENG  I N£ER  I N6  ,  EFFICIENCY 
IDENTIFIERS:  *POSTATTA..K  RECOVERY 

CONTENTS:  PROBLEMS  OF  ECONOMIC  RECOVERY ; 

PHYSICAL  capabilities;  management 

EFFECTIVENESS.  tu> 


unclassified 
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ODC  REPORT  BIBLIOGRAPHY  SEARCH  CQNTRnL  No*  /Z AHL3 
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URS  RESEARCH  CO  SAN  MaT£0  CALlP 

assessment  of  nuclear  aeapon  rewujrements  for 

ASSURED  DESTRUCTION*  (U) 

DESCRIPTIVE  NOTE {  FINAL  KEPT., 

FEB  70  IRkP  HlLLERiCARL  F.  5 

REPT.  NO.  UR5-7S7-6 
CONTRACT:  0AHC20.69-C-0U2 
PfcOJJ  OCU-31190 

UnCLASS 1 F i ED  REPORT 


OeSCRIPTORS;  (#NuCLEaR  EXPlOSJQn  DaMaGE.  STATISTICAL 
ANALYSIS! *  POPULATION*  DAMAGE  ASSESSMENT,  CIVIl 
OEFENSE  SYSTEMS.  RADIOACTIVE  FALLOUT,  BLAST , 

NUCLEAR  nEaPONSi  COSTS  1U1 

Identifiers*  mjrvihultiple  independently 
TARGETA9LE  reentry  VEHICLES),  multiple 
independently  targetable  reentry  vehicles  « U ) 

TH C  RESULTS  OF  A  FEW  HUdImENTARY  nUCLEAR-WAR- 
DA.^AGE- ASSESSMENT  CALCULATIONS  are  PRESENTED  AS  Part 
OF  AN  INVESTIGATION  Of  THE  SIZE  anD  COMPOSITION  OF 
nuclear  forces  that  would  6E  required  for  the 
•ASSURED  DESTRUCTION*  of  the  entire  POPULATION  OF  TmE 
united  states,  the  latter  result  would  be  a 
REDUCED  VERSION  OF  THE  SIMPLISTIC  VIE*  OF  ThE 
consequences  OF  an  EXCHANGE  OF  NUCLEAR  EXPLOSIONS 
BETWEEN  THE  SOVIET  UNION  aNO  THE  UNITED 
STATES  »«  «nICH  The  TOTAL  DESTRUCTION  of  mankind  is 
ANTICIPATED,  the  CAlCULAT 1 ONAL  RESULTS  INDICATE 

that  the  total  megatonwage  required  for  a  given  level 

OF  POPULATION  COVERAGE  BY  A  GIVEN  MINIMUM 
OVERPRESSURE  WOULD  »E  MUCH  LESS  If  1  MANY  1  LOW 
YIELD  WEAPONS  '*£RE  USED  InSTEAD  of  (FEW)  HIGH 
YIELD  WEAPONS,  THE  CALCULaT 1 ONAL  RESULTS  ALSO  SHOW 
THAT,  IF  THE  POPULATION  «eRE  SHELTERED  »N  CONcHeTE 
BUILDINGS  WITH  A  PROTECT  I  OH  FACTOR  OF  130  OR  MORE. 

the  extent  or  Coverage  of  the  lethal  radiological 
hazard  from  surface  burst  ioq-xt  weapons  would  be 

REDUCED  TO  the  ASSURED  LETHAL  COVERAGE  OF  AIR  BURST 
100-KT  WEAPONS.  A  DIRECT  CONNECTION  EXISTS 
BETWEEN  ThE  CIVIL  DEFENSE  CAPABILITY  TO  PROVIDE  The 
NECESSARY  FaLlOuT  PROTECTION  and  the  capability  of 
THE  US  ARSENAL  TQ  PROVIDE  DETERRENCE  SINCE  BOTH  ARE 

apparently  RELATED  to  the  size  of  the  nuclear  force 
that  the  soviet  union  hay  deploy  oyer  a  period  of 
time. 
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CESCRITTOKs:  (•CIVIL  DEFENSE  SYSTEMS*  mathematical 
MODELS) i  ( *SURV I  V AL  t  NUCLEAR  WARFARE), 

ECONOMICS*  AOVaNcEO  PLANNING*  MONEY*  LABOR* 
nuclear  explosion  DAMAGE*  URBAN  AREAS  (U) 

identifiers:  economic  models*  «post  attack 

PLANNING*  nUCLEAn  DAMAGE  MODELS  (U) 

THE  PURPOSE  OF  THE  EFFDrT  IS  TO  DESCRIBE  CURRENT 
developments  in  the  RESEARCH  EFFORT  AT  IOA  to 
CONSTRUCT  A  CIVIL  DEFENSE  ECONOMIC  MODEL  *HICm  toiLL 

better  enable  Civil  defense  planners  to  evaluate  the 

EFFECTS  Of  PLANS  FOR  CIVIL  DEFENSE  UPON  A  PQST-ATTACK 
ECONOMY,  (AUTHOR)  C  U ) 
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industrial  recovery  modeling:  pqstattack  oemands 
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unclassified  report 


descriptors:  ^industries,  recovery),  c*nuclear 

WARFARE,  INDUSTRIES),  MATHEMATICAL  MODELS, 

production,  consumption,  transportation,  civil 
defense  systems  iU} 

Identifiers:  «post  attack  recovert.  •inoustriai 
production  models,  post  attack  operations, 

•INDUSTRIAL  RECOVERY  (U) 

the  Report  uses  the  industrial  production  model  to 
generate  THt  industrial  netaorf  ,^put  demands  fop  the 
PRODUCTION  OF  2i  Final  CONSUMER  items  CONSIDErEo 
IMPORTANT  To  POg : ATTACK  Survival  and  RECOVERY, 
these  input  demands  are  compared  aith  the 
POSTATTACK  POTENTIAL  FOR  producing  these  same  inputs 
TO  ASSESS  ThE  CaFABILITy  oF  THE  SURVIVING  InDuSTRJAl 
system  FOR  PRODUCING  The  21  final  consumer  items, 
the  GENERAL  CONCEPT  and  DEVELOPMENT  APPROACH  FOR  A 
COMPATIBLE  TRANSPORTATION  model  is  also  DISCUSSED. 
(AUTHOR)  (U) 


UNCLASSIFIED 


/ZAML* 


supplementary  note:  report  on  a  study  to  develop  a 
PROTOTYPE  EMERGENCY  PATER  SUPPLY  PlAN. 

descriptors:  (.water  supplies,  management 

PLANNING},  (*NuClEAR  WARFARE  i  WATER  SUPPLIES), 

disasters,  MATHEMATICAL  models »  NUCLEAR  explosion 

DAMAGE*  VULNERABILITY,  CIVfL  DEFENSE  SYSTEMS, 

POWER  SUPPLIES  (U) 

identifiers:  post  attack  operations.  «post  attack 

PLANNING,  COMPUTERIZED  SIMULATION,  POST  ATTACK 
RECOVERY  (u, 

THE  STUyY  DEVELOPS  METHODOLOGY  FOR  CREATION  Or  A 
PLAN  FOR  OPERATION  OF  A  METROPOLITAN  PATEK  SYSTEM 

subsequent  to  nuclear  attack  or  natural  disaster. 

AUTOMATIC  DIGITAL  COMPUTER  *ATER  SYSTEM  SIMULATION 
IS  USED  TO  PEtEkMINE  THE  ULTIMATE  OVERALL  EFFrCT  OF 


DAMAGE  ?0  SPECIFIC  COMPONENTS.  VULNERABILITY 
ANALYSES  ARE  MAoE  AS  A  MATHEMATICAL  MODEL  OF  THE 
WATER  SYSTEM  REaCTS  AUTOMATICALLY  TO  HYPOTHETICAL 

attack  data  supplied  by  the  national  civil 

DEFENSE  COHPutEr  CENTER,  PROBLEMS  OF  UNMANNED 
water  purification  plant  operation  are  noted.  The 
NEED  FCR  and  AVAILABILITY  OF  ELECTRIC  POWER  I*  CONS 
OERED.  I  AUTHOR  J  (UJ 
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DESCRIPTORS:  t.R*OlC  BROADCASTING,  .civil  defense 

SYSTEMS),  INFORMATION  THEORY,  PSYCHOLOGY, 

MANAGEMENT  PLANNING,  EDUCATION  <U) 

Identifiers:  *post  attack  operations  <ui 

A  SERIES  OF  PRIMARY  RESEARCH  CONTRACTORS  FOR  THE 
OFFICE  OF  CIVIL  DEFENSE  WERE  INTERVIEWED  AS 
BACKGROUND  FOR  aN  UNDERSTANDING  OF  THE  PROBlEmS  OF 
PRERECORDING  EMERGENCY  BROADCASTING  SYSTEM 
MESSAGES  TO  ShElTEREES.  ReCEVEnT  RESEARCH  reports 
FROM  THESE  AND  OTHER  SOURCES  WERE  REVIEWED,  A  BROAD 

spectrum  of  independent  sources  on  human,  social  and 

COMMUNICATION  BEHAVIOR  A  AS  ALSO  INVESTIGATED* 

FINDINGS  FROM  T hESE  SOURCES  WERE  SYNTHESIZED  INTO  A 

series  of  guidelines  on  procedures  for  communication 
applicable  to  e.b.s.  message  systems. 

STRATEGIES  FOR  the  generation  of  needed  MESSAGE 
SYSTEMS  WERE  FORMULATED,  (AUTHOR)  iU) 
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descriptors; 

SAFETY),  EFF1 
SYSTEMS,  FIRE 
CONTROL,  STAT 
URBAN  AREAS, 

Identifiers; 

FIRE  SPREAD, 


(•CIVIL  DEFENSE  systems*  *fire 

CiEnCY,  MANPOWER,  FIRe  ALARM 

EXTINGUISHERS*  rater  supplies, 
i st i cal  data*  nuclear  warfare, 
thermal  RADIATION 
•fire  departments,  ♦mass  fires, 
•POST  attack  OPERATIONS 


(U) 

(U) 


FIRE  DEPARTMENT  OPERATIONS  AERE  STUDIED  IN  nE«* 

yorx,  n.t.,  white  plains*  n.y*.  los 

ANGELES,  CALIFORNIA  AND  BUENA  PARK, 

CALIFORNIA.  THE  STUgY  WAS  PERFORMED  U£lN<»  OaYa  ON 
TEN  FIRES  In  EACH  CITY.  CORRELATIONS  WERE 
DEVELOPED  INVOLVING  WaTeR  APPLICATION,  TIME  AND 
MANPOWER  RENUlRgi)  FOR  SUPPRESSING  VARIOUS  IlZES  OF 
STRUCTURAL  FIRES,  RESETS  WERE  COMPARED  *ITm  rlRE 
DEPARTMENT  OPERATIONS  AJThIn  the  CHICAGO 
METROPOLITAN  AREA  THAT  hErE  DETERMINED  IN  OTHER 
STUDIES.  (AUTHOR) 
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DESCRIPTORS;  <*StEAM  POWER  plants,  RECOVERY), 

( •NUCLEAR  fcARFARE,  STEaH  Po*ER  PLANTS), 

DECONTAMINATION,  MATHEMATICAL  MODELS,  RAOIOLOGiCAL 

dosage,  costs,  civil  defense  systems  sui 

identifiers:  *post  attack  recovery,  industrial 

RECOVERY,  POST  ATTACK  FLaNnIHG  (U) 

Ir5trSI.0Y  OESCR I BES  THE  APPLICATION  OF  A  PREVIOUSLY 
OEVElCPED  DECONTAMINATION  and  dose  control  model  to 
THE  PROBLEM  OF  PLANNING  AmD  SCHEDULING  THE 
RADIOLOGICAL  RECOVERY  Of  A  REPRESENTATI VE  CRITICAL 
INDUSTRIAL  INSTALLATION,  I.E.,  A  STEAM  PO*£R  PLANT. 

THE  PURPOSE  Of  THIS  STUoT  *AS  TO  DETERMINE  THf 
MAGNITUDE  OF  RECOVERY  OPERATIONS  AND  THE  RELATED 

planning  factors  generated  by  the  model  under  varied 
RADIOLOGICAL  CONDITIONS.  1AUTM0R)  IU) 
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descriptors:  (*NuCLEAR  explosions.  FIRES). 

(•FIRES,  MATHEMATICAL  MODELS),  PROPAGATION, 

THERMAL  KAOIaTJOn,  URBAN  AREAS,  CIVIL  OEFENSE 
SYSTEMS 

identifiers:  *mass  fires,  *fire  spread, 

•firebrands 

the  report  compares  three  fire  spread  models, 
recently  OEvELOpEO  FOR  the  office  of  civil 
defense,  for  UTILITY,  ACCURACY.  And  EFFICIENCY  when 
APPLIED  TO  Civic  DEFENSE  Fl*E  INFORMATION 
REQUIREMENTS.  The  fire  spread  MODELING  WAS 

essentially  l i m i ted  to  the  Radiation  fire  spread 

MECHANISM,  ALL  THREE  MODELS  PRQVJdED  PROCEDURES  FOR 

calculating  fire  spread  unoer  a  Limited  Range  of 

CONDITIONS,  BUT  ALL  SUFFErEO  TO  SOME  DEGREE  FROM 

inadequate  mOqecIng  of  urban  configurations  and  the 
fire  parameters  associated  mth  urban  structures  that 
SIGNIFICANTLY  affect  fire  spread  MECHANISMS, 

(AUTHOR)  ,| 
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DESCRIPTORS;  (.CjVIL  OEFENsE  SYSTEMS,  MATHEMaTKaL 
MODELS),  (*N0CL£aR  EaPLOsION  DAMAGE,  CIVIL  DEFENSE 
SYSTEMS),  VULNERABILITY,  RECOVERY, 
PROGRAMMINGICOmPuTERS) ,  DISEASES,  mter, 

fooo,  control,  hazards,  transportation, 
deployment 

identifiers;  post  attack  operations,  post  attack 
planning 

improved  methods  are  needed  for  developing 
realist^  plans  for  coping  *ith  damage  from  nuclear 
attack  to  the  Local  civil  defense  operating  system. 

a  COUNTERMEASURES  MODE:,  HaS  BEEN  DESIGNED  AnO 

developed,  the  model  objective  is  to  provide  a 

MLANS  FOR  PLACING  RELATIVE  VALUES  ON  ALTERNATIVE 
COUNTER-MEASURE  CONCEPTS  EVOLVING  AITHIN  THE 
RESEARCH  DIMEcT&RATL.  TmE  report  OESCRIBES  the 
DESIGN  OP  The  TjME-PhaSeO  COUNTERMEASURES  model. 

several  submodels  of  this  model  aere 
programmed. 
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descriptors:  (•disasters.  »warnjng  systems), 

CIVIL  DEFENSE  SYSTEMS,  SOCIAL  PSYCHOLOGY , 

reaction<psycmolo6Y) ,  factor  analysis, 

CLASSIFICATION,  STATISTICAL  data,  time, 
management  planning,  damage,  control  systems, 
threat  Evaluation,  decision  making,  data 
PROCESSING  systems,  COMMUNICATION  SYSTEMS,  nuclear 

explosions 


(U> 


IN  MANY  Rays  WArNING  can  be  the  most  IMPORTANT 
phase  of  the  disaster  response.  warning  is  thought 
OF  not  just  in  terms  OF  MECHANICAL  OEVICES  aUT  IN 
TERMS  OF  PSYCHOLOGICAL  ANq  SOCIOLOGICAL  STRUCTURES 
AND  PROCESSES,  *ARNJNG  IS  NOT  ONLY  ADVANCE 
NOTIFICATION  OF  THE  EXISTENCE  OF  DANGER  BUT  AlSO 
INFORMATION  ABOUT  *MAT  can  BE  DONE  TO  PREVENT.  AVOID* 

OR  MINIMIZE  The  danger.  The  CHARACTERISTICS  of  THE 
disaster  agent  —  frequency,  speed  of  onset,  scope  of 
impact,  destructive  POTENTIAL,  ETC.  --  affect  the 
warn i ng  process,  before  a  warning  message  can  be 
ISSUED,  THREAT  OATA  MUST  BE  COLLEcTEO.  COJ.LATfO, 
EVALVATEH,  the  report  EXAMINES  what  is  INVOLVED 
these  processes,  included  among  the  factors 
influencing  response  are  the  sociq-cultural 

FRAMEpOrK,  the  HISTORICAL  5ET7ING,  AND  THE  IMMEDIATE 
ONGOING  SOCIAL  SITUATION.  THE  REPORT  CONTA'JnS  A 

discussion  of  Implications  for  nuclear  catastrophe* 

(  AUTHOR )  (UJ 
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LA80RATJRT  SCALING  OF  THE  FLUID  MECHANICAL 

ASPECTS  3F  HASS  FIRES,  (U) 

DESCRIPTIVE  note!  ANNUAL  REPT.  AUG  49-AUG  70, 
aug  to  r&p  leeiBIlly  ?.  ; 

CONTRACT!  0AHC20-;0-S-02i9 
PROJ;  SR  I  •PYu*B I  SO •  0C0*2S)AF 

UNCLASSIFIED  REPORT 


DESCRIPTORS:  UFiRES,  urban  AREAS!  , 

(•COMBUSTION,  FLUID  MECHANICS),  CIVlL  DEFENSE 
SYSTEMS,  MANAGEMENT  PLANNING,  NUCLEAR  EXPLUS i OmS  , 

LOW  aLTITUOE.  MOqEL  TESTS,  SCALE,  VISCOSITY, 

OYNAHICS,  FLOW  F j ELDS ,  TEST  FACILITIES, 

VELOCITY,  TEMPERATURE,  ft  I  No  (U) 

Identifiers:  flAmBEau  project,  viscous  flow  c u i 

KNOWLEDGE  CONCERNING  THE  LARGE,  RaPIDLY  INCREASING 
FIRE  ENVIRONMENT  AREA  FOLLOWING  NUCLEAR  DETONATIONS 
OVER  A  CITY  Is  VITAL  TO  CIVIL  DEFENSE  PLANNJNs, 

THE  HIGH  TEMPERATURE,  MIGh  *JNDS,  HIGH  THERMAL- 

radiation  flux,  ano  high  noxious-gas  concentrations 

AT  STREET  LEVEL  PRESENT  AN  ADVERSE  ENVIRONMENT  FOR 
THE  ESCAPE  OF  PEOPLE,  FOR  F I GH  f I Nfi  FIRE,  ANo  rOR  T«E 

security  of  Shelters*  furthermore,  a  knowledge  of 

This  ENVIRONMENT  AT  AN  EARLY  STAGE  IS  NECESSARY  TO 
PREDICT  SUBSEQUENT  FIRE  SPREAD  mlTHIN  AND  AffOuND  THE 
AREA,  E*G, ,  ThE  MAGNITUDE  ANO  DIRECTION  OF  THE 
INDUCES  WINDS  AFFECT  FJRErRanO  GENERATION,  TRANSPORT, 
ANO  IGNITIOm  OF  THE  SURROUND  I NQS,  INFORMATION  ON 
THE  FIRE  ENVIRONMENT  CAN  ALSO  ASSIST  IN  DESIGNING 
MORE  REALISTIC  FiRE-SPREAo  TESTS  INVOLVING  STRUCTURES 

in  a  simulated  large-area  fire  environment,  the 

PURPOSE  or  THE  RESEARCH  Is  TO  DETERMINE  THE 
FEASIBILITY  of  SCALING  in  The  LABORATORY  the  FLUID- 
MECHANICAL  aspects,  especially  at  the  lor-alT i TUOE , 
STSEET-LEVEi.  ENVIRONMENT,  OF  A  HIGHLY  TRANSIENT 
LARGE-FIRE  DEVELOPMENT,  (author)  (U) 
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AUTOMATED  ATTaC*-£FFECTS  INFORMATION 
SYSTEMS" | « 

descriptive  NOTE!  FINAL  hEpL Y • « 

APR  70  l 3 1 P  STRUNK, ROBERT  »•  KOlAr, 

MANCHI  S.  S 

CONTRACT}  3AMC20-47«C-013A 
PROJ:  SRI-EGd-ASoO-A'VI  ,  CCD-Z2UD 

Task:  2 

UNCLASSIFIED  report 


descriptors:  {•civil  defense  systems,  data 

PROCESSING  SYStEnS).  UnuClEAR  EXPLOSION  damage . 
INFORMATION  RETRIEVAL)*  KA0l.*.T*0N  EFFECTS, 

DAMAGE  ASSESSMENT,  COMMUNICATION  systems,  SENSORS, 
RADIATION  MONITORS,  radioactive  fallout,  gamma 
EMISSION,  SURVIVAL.  FIRE  ALARM  SYSTEMS,  COST 
EFFECTIVENESS,  OPERATION  CUT 

identifiers:  emergency  operating  centers, 

AUTOMATED  ATTACK  EFFECTS  SYSTEM  I  (U) 

ThE  STUoY  SETs  fORTr  PReLjHP'.RY  OESJGN  CONCEPTS 
ANO  CONFIGURATIONS  FOR  aN  AUTOMATED  SYSTEM  FOr 
DETECTING,  MEASURING,  and  REPORTING  the  effects  of 
NUCLEAR  *EAPDn  b'JRSTS.  MEASURED  blast  OVERPRESSURE 
and  gamma  Radiation  levels  are  correlated  for  read¬ 
out  from  the  SYSTEM  a*,  basic  operating  SITUATIONS 
(OEFINED  IN  The  FEDERAL  CIVIL  OEFeNSE 
GUIDE),  RAYS  ARE  DISCUSSED  FOR  USING  THE 
NATIONIS  TELECOMMUNICATIONS  NET40RK  TO  INT'.RCONoECT 
SENSOR,  data  COLLECTION  AnP  COMPUTER  LTaTJONS  InTO  aN 
OPERABLE  SYSTEH  at  LOWEST  COST.  HARDWARE  ANO 
OPERATING  COSTS  ARE  ESTIMATED  FOR  THREE  ALTERNATIVES 
OF  NATIONAL  COVERAGE  (SKELETAL}  MODERATE,  AND 
EXTENSIVE)  FOR  ADDITION  Of  THE  SYSTEM  TO  EXISTING 

civil  defense  facilities,  tentative  models  are 

DEVELOFeo  FOR  ASCERTAINING  AEAPOn  burst  PaRaMpTERS 
FROM  system  DaTa  OUTPUT,  A  DEVELOPMENTAL  TES7  IS 
outlined  for  validating  system  concepts  ano  the 

TENTATIVE  HQOti.5  AND  FOR  SIMULATING  OVERALL 
OPERATIONS  PRIOR  TO  SYSTxK  ADOPT j ON  AND  F I NaL S Z A Tl On 
OF  DESIGN,  (AUThOR)  (U) 
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TECHNICAL  OPERATIONS  Inc  ALEXANDRIA  V A  SYSTEM  SCIENCES 
01V 

PROGRAM  DESIGN  OF  Initial  routines  OF  A 
CIVIL  DEFENSE  COUnTeRmEaSuRE  OPERATIONS 
MODEL*  IU) 

descriptive  note:  final  kept,, 

NOV  70  7SP  AAlKERiDAN  M*  > 

REPT*  NO.  T0I-TR-70-9 
CONTRACT:  0AHC20.70-C-0297 

proj:  ocu-ruah 

unclassified  report 


descriptors:  i*civil  defense  systems. 

COUNTERMEASURES).  OPERATIONS  RESEARCH. 
PROGRAHMINgICOhPuTERS) ,  SUBROUTINES, 

ENVIRONMENT,  CLASSIFICATION,  therapy*  RESCUES* 

DEBRIS.  REMOVAL.  DECONTAMINATION  KITS. 

simulation  iu) 

IDENTIFIERS:  CIVIL  DEFENSE  COUNTERMEASURE  OPeR.TIONS 

MODELS.  COMPUTERIZED  SIMULATION  (U) 

the  organization  and  utilization  of  local  c:v»l 

DEFENSE  RESOURCES  UNDER  NUCLEAR  ATTAC*  ARE  ESSENTIAL 
ELEMENTS  OF  CIVIL  OEFCNSE  PLANNING,  any  change  froh 
the  ORIGINAL  AVAILABILITY  of  RESOURCES.  BROUGHT  about 
BY  THE  EFFECTS  oF  A  NuClEaR  ATTACH.  MUST  IN  TuRN 
EFFECT  EMPLOYMENT  ANQ  EFFECTIVENESS  OF  THE  LOCAL  CO 
OPERATING  SYSTEMS,  EXISTING  AND  PROPOSED  CD 
SYSTEMS  THEREFORE  NEED  TO  BE  EVALUATED  T°  ESTABLISH 

their  effectiveness  under  attack  conditions  ano  to 
provide  BASES  FoR  DECISIONS  ON  DISTRIBUTION  or  effort 
AMONG  SYSTEMS,  COMPONENTS,  OR  SUBSYSTEMS)  TO  ASSURE 
OPTIMUM  ALLOCATION  OF  RESOURCES  PRIOR  To  EMERGENCY 
SITUATIONS)  AND  TO  PROVIDE  A  MEANS  FOR  TESTING 
ALTERNATIVE  OPERATING  PRINCIPLES  AND  procedures. 

THE  LOCAL  CIVIL  DEFENSE  OPERATING  SYSTEMS 
EVALUATION  flOOEt  IlCPOSEM)  IS  a  COMPUTERIZED 
SIMULATION,  CONSISTING  OF  TmR££  MAJOR  COMPONENTS! 

THE  LOCAL  DaMAGl  ASSESSMENT  MODEL  ( LDAM. ) ,  THE 
COUNTERMEASURE  OPERATIONS  MODEL  AND  THE 
COUNTERMEASURE  EFFECTIVENESS  EVALUATION  MOOEL, 

the  current  research  has  concentrated  on  the  design 

OF  PORTIONS  OF  THE  COUNTERMEASURE  OPERATIONS  hOOSL* 
(AUTHOR)  (U) 
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VULNERABILITY  AnD  SURVIVING  CAPABILITY  OF  ?H£ 

nations  transportation  systems#  interim 
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HETHOOOLOGY. 
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unclassified  report 

supplementary  note:  detachable  summary  inserted# 


PESCRIPTORS:  («NUCLEAR  warfare#  TRANSPORTATION). 

(•TRANSPORTATION.  VULNERABILITY} .  CIVIL  DEFENSE 
SYSTEMS,  MATHEMATICAL  MOqElSi  RAILROADS,  ROADS , 

PASSENGER  VEHICLES,  AIR  TRANSPORTATION,  INLAND 
aATERNAYS,  survival  CU J 

IDENTIFIERS:  «POsT  ATTACK  PLANNING,  POST  ATTACK 

OPERATIONS  (Ui 

THE  REPORT,  One  of  a  GROUP  of  reports  concerned 
RITh  DETERMINING  the  VULNERABILITY  OF  The  NATiON»S 

transportation  SYSTEMS  to  nuclear  attacks,  DESCRIBES 

THE  DEVELOPMENT  OF  A  METHOD  OF  DETERMINING  THE 
CAPABILITY  OF  An  ALL-mOoE  TRANSPORTATION  SYSTEM  TO 
MOVE  A  GIVEN  AMOUNT  OF  GOODS  AND  PEOPLE  ACCORolNG  ?C 

a  required  schedule  and  distribution  pattern#  t*o 

COURSES  OF  HETHuOOLUGY  DEVELOPMENT  ARE  EXAMINED. 

IN  ONE  CASE,  THE  SYSTEM  IS  DESCRIBED  IN  ABSTRACT 
terms  such  that  a  generalized  MODEL  CAN  BE 
structured,  preliminary  investigation  suggests  that 
this  APPROACH  *iLIo  BE  NECESSARY  IF  the  system  is  to 
BE  ANALYZED  IN  a  DYNAMIC  FASHION.  IN  THE  OTHER  CASE 
THE  STSTEH  IS  EaAMInEO  UNDER  A  SET  OF  STATIC 
SITUATIONS  representing  a  credible  POSTaTTACK  PER100 

AND  CONDITION,  (AUTHOR)  <U) 
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FIRE  DEFENSE  SYSTEMS  ANaLtSIS,  APPLICATION 
OF  CONCEPTS  TO  THE  SAN  jOsE  METROPOLITAN 
AREA. 

DESCRIPTIVE  NOTE}  FINAL  REpT., 

OCT  70  »|P  EOfiLESTON, LESTER  l 
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unclassified  report 


DESCRIPTORS:  (•CIVIL  DEFENSE  SYSTEMS.  *FIR£ 

SAFETY),  (.URBAN  AREAS,  FlRES),  (*nUCLEAR 
WARFARE,  FIRES).  MATHEMATICAL  MOOELS.  THERMAL 

radiation,  Blast,  radioactive  fallout. 
ELECTROMAGNETIC  PULSES,  COMMUNICATION  SYSTEMS. 
CALIFORNIA.  WATER  SUPPLIES,  STRUCTURES,  DAMAGE 
assessment,  firefighting  vehicles,  manpower 
identifiers:  •fire  defense  systems,  fire  sprea«, 

MASS  FIRES,  PKEATTaCK  PLANNING.  POSTATTACK 
OPERATIONS,  SAN  jOSE (CALIFORNIA) 

A  HYPOTnETICAL,  BUT  NOT  INFEASIBLE,  FIRE  OEFEnSE 
SYSTEM  FOR  a  METROPOLITAN  AREA  UNDER  NUCLEAR  ATTACK 
CONDITIONS,  developed  in  AN  EARLIER  STUDY,  IS 
EXAMINED  FOn  OPERABILITY  IN  an  ASSUMED  SITUATION  at 
San  jose,  California,  (author) 
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DESCRIPTORS:  UFiRES,  HOoElSISIHULaTIONS) )  . 

(•CIVIL  OEFEnSE  SYSTEMS.  FIRE  SAFETY),  (•NUClE*R 
EXPLOSIONS,  FIRES),  «IND,  HUMIDITY.  THERMAL 
kAOIATIOn,  area  COVERAGE.  TURBULENCE,  ignition, 

BURNING  rate,  RAoIO  SIGNALS,  RADIO  COMMUNICATION 
SYSTEMS,  FOREST  FIRES  (U) 

identifiers:  hass  fires,  fire  storms,  fire 

SPREAD,  FLAMBEAU  PROJECT  (U) 

the  REPORT  DESCRIBES  annual  progress  in  a 
CONTINUING  PROGRAM  TO  REVIEW  ANO  APPRAISE  PoTfNTIAL 

opportunities  f0r  mass-fire  tests  a»d  other  sources 
OF  FIELD-TEST  OaTA  relevant  to  the  civil  DEFENSE  FIbE 
PROBLEM  ANO  TO  pROVIOE  OBJECTIVE  AND  TECHNICALLY 
SOUND  ADVICE  I N  SUCH  MATTERS  AS  REQUIRED  BY  ThE 
SUPPORT  SYSTEMS  DIVISION  OF  OCD,  RESEARCH* 

PROGRESS  FOR  THg  YEAR  IS  SUMMARIZED  JN  THE 

following  subject-area  categories*  rEV IEA'  OF 

REPORTS  QN  rLAMuEAU-TYPE  FlRESl  INVESTIGATION  OF 
Nt'.R  SOURCES  OF  QAtAJ  CONDUCT  ANnUaL  0C0  FIRE 
RESEARCH  CONTRACTORS  CONFERENCE! 

PARTICIPATION  U  THE  PR  I T l NG  OF  A  HANDBOOK  ON 
FOREST  THERMAL  EFFECTS.  PLANS  FOR  THE  COMING 

are  also  Presented,  (author)  <ui 
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DESCRIPTORS!  (*FlRESi  BUILOlNGS)  t  t*ClVtL 
DEFENSE  SYSTEMS.  FIRE  SAFETY}.  (*NUCLEAR 
EXPLOSIONS,  FIRES).  THERMAL  RADIATION,  BLAST, 

DETONATION  RAVES,  DAHASE  ASSESSMENT,  TURBULENCE, 

WIND,  smokes,  propagation,  carbon  monoxide, 

1 QN I T ION ,  BURNING  RATE,  MODELS ( S J HUL AT  I ONS )  (U! 

Identifiers:  mass  fires,  fire  spread  <uj 

a  MAJOR  EFFORT  has  BEGUN  TO  EVALUATE  EXPERIMENTALLY 
the  DYNAMIC  BEHAVIOR  of  STRUCTURAL  FIRES  In  THE 
context  of  civil  oefense  implications  following 

NUCLEAR  ATTACK,  THE  REPORT  DESCRIBES  THE 
ACCOMPLISHMENTS  OF  THE  FIRST  YEAR’S  EFFORT  hH|CM 
INCLUDED  (i)  EXPERIMENTAL  measurements  of  the 
dynamic  characteristics  of  fires  in  one-sto«y  aoooen 

0U I l0 I NqS ,  (2)  METHODS  USED  FOR  CORRELATING  AND 

interpreting  the  resulting  DATA,  AND  (3)  ATTEHPTS 
aT  REDUCED-SCALE  modeling  of  SUCH  fires#  for  the 
host  part,  TESTS  WERE  CONDUCTED  IN  SINGLE, 

UNCOLLAPSED  STRUCTURES  IN  WhICH  FIRES  MERE  STARTED  In 
A  SINGLE  ROOM  AT  ONE  EnD  OF  THE  STRUCTURE,  IN  ONE 
FULL-SCALE  TEST,  A  STRUCTURE  A*S  PARTIALLY  COLLAPSED 

TC  simulate  MODERATE  blast  damage,  AND  IN  another 
SERIES,  T*0  LONG,  PARALLEL  STRUCTURES  AERE  rURNED 
SIMULTANEOUSLY  TO  OBSERVE  EFFECTS  OF  INTERACTIONS, 
(AUTHOR;  (U) 
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descriptors:  i«nuclear  warfare,  AGRICULTURE!, 
(•AGRICULTURE*  VULNERABILITY J •  ^FERTILIZERS, 

INDUSTRIAL  PRODUCTION),  DAMAGE  ASSESSMENT, 

radioactive  fallout,  animals,  cereals, 

vegetables,  survival,  civil  defense  systems  ;u) 

IDENTIFIERS:  AGRICULTURAL  VULNERABILITY,  *po$t 

attack  recovery  «U) 

TWO  SEPARATE  STUDIES  OF  AGRICULTURAL  VULNERABILITY 
ARE  REPORTED,  one  is  a  SENSITIVITY  ANALYSIS  OF 
AGRICULTURAL  DAMAGE  ASSESSMENT.  SEVERAL  IMPORTANT 
INPUT  ASSUMPTIONS  ARE  TESTEO  FOR  ThEIR  EFFECT  ON  THE 
RESULTS  OF  THE  OAHAGE  ASSESSMENT.  THE  OTHER  STLOT 
IDENTIFIES  TRENDS  IN  THE  PRODUCTION  AND  UT I u I ZA i I  ON 
OF  FERTILIZERS  AND  RELATES  THEM  TO  CHANGES  IN  T«£ 
VULNERABILITY  of  AGRICULTURAL  PRODUCTION  TMpOUGH 
POTENTIAL  LOSS  OF  THE  FERTILIZER  INPUT. 

{AUTHOR)  CU) 
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descriptors:  (*nucleaR  explosions,  fjRcsi* 

(•FIRES,  MATHEMATICAL  MODELS),  URBAN  AREAS, 

ignition,  thermal  radiation,  civil  defense  systems  (u) 
identifiers:  fire  spread*  mass  fires  <ui 

the  report  details  the  RESEARCH  and  ANALYSES 
SUPPORTING  RECOMHENOATJQNS  on  SELECTION  among  four 
models  of  the  ignition  potential  of  nuclear  attacks 
on  urban  areas,  factors  investigated  include  the 
ACCURACY  of  The  various  ASSUMPTIONS  and  ANALYTICAL 
TECHNIQUES  EMPLOYED  by  the  models,  THE  SENSITIVITY  Of 
THE  MODELS  TO  VARIATIONS  In  THE  INPUT  PARAMrTERS ,  ANO 

the  adaptability  of  the  models  to  increased  knowledge 

of  fire  phenomenology,  uutmOr)  iui 
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DESCRIPTORS }  (*NUCL£AR  WARFARE,  SURVIVAL)* 

(•CIVIL  DEFENSE  SYSTEMS,  •ECONOMICS),  CIVIL 
DEFENSE  SYSTEMS,  MANAGEMENT  PLANNING,  MATHEMATICAL 

mooels •>  mathematical  prediction,  damage, 

POPULATION,  LABOR,  WAGES,  money*  EMPLOYMENT, 

DEMAND (EcCNOM I CS )  ,  INDUSTRIES  (Ui 

identifiers:  economic  models,  postwar  economy, 

•POSTATTACK  PLANNING  i U I 

THE  PAPER  DESCRIBES  a  MULTI-SECTOR  model  of  the 
US  ECONOMY  DESIGNED  To  ASSESS  THE  OVERALL  VIABILITY 
OF  THE  POSTaTTACK  ECONOMY  GIVEN  A  VARIETY  OF 
ALTERNATIVE  CIVIL  DEFENSE  POSTURES  and  attack 
CONTINGENCIES*  in  ADDITION,  the  model  is  GENERAL 
ENOUGH  TO  BE  USED,  WITH  APPROPRIATE  MODIFICATIONS* 

FUR  A  *10£  VARIETY  OF  ECONOMIC  ISSUES  UNRELATED  TO 

civil  defense,  the  hooel  incorporates  a  number  of 

FEATURES  ABSENT  FROM  OTHER  mUlTI-SECTOR  ECONOMIC 
MODELS,  INCLUDING:  II)  the  COMBINING  Of 

characteristics  of  an  input-output  model  with 

CONSTANT  ELASTICITY  OF  SUBSTITUTION  (C£S) 

PRODUCTION  FUNCTIONS.  (2)  The  ability  TO 
INCORPORATE  NON-HOHOGEnEOUS  LAB&R  SUPPLY* 

BASICALLY,  AS  with  STANDARD  input-output  models* 

THIS  IS  A  REPRESENTATION  OF  THE  SUPPLY  SIDE  OF  The 
ECONOMY  with  the  iNjTUL  SET  OF  POSTaTTaCK  FINAL 
DEMANDS  (NET  OUTPUTS)  DETERMINED  EXOGENOUSly* 

these  final  demands  are  adjusted  in  response  to 

SECTORAL  and  AGGREGATE  SUPPLY  CONDITIONS  RELATIVE  to 
AGGREGATE  demand  UNTIL  EQUILIBRIUM  IS  ACHIEVED* 
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analysis  01V 

A  STUQY  OF  NATIONAL  TRAVEL  requirements  for 

STRATEGIC  EVACUATION! 

NAR  7g  ASP  SCHM 1 DT » LEO  a*  I 

REPT*  NO »  P-702 

CONTACT!  0AHC20-70-C-02G7 
MONITOR!  1 0 A/HQ  70-l|»HH 

unclassified  report 


descriptors:  i «c i v il  defense  systehsi 

TRANSPORTATION),  {*URBAN  AREaSi  *£V ACUaT l ON )  , 

reviews,  united  states,  rangeS'.disTance  » , 

PROGrAMMiNS(COMPUTERS) ,  RURAL  AREAS, 

management  planning,  statistical  data,  feasibility 

STUDIES,  MICHIGAN 

identifiers:  ^travel  requirements,  strategic 
evacuation,  detroitimichIQan)  tu> 

CALCULATIONS  are  made  of  the  travel  requirements 
from  large  urban  CENTERS  TO  RURAL  reception  AREAS 
under  The  assumption  that  a  Reception  area  can  house 
FOUR  TIMES  its  NORMAL  POPULATION,  TmE  NE«  YORK 
ANO  LOS  ANGELES  AREAS  REQUIRED  LARGE  TRAVEL 

distances:  however,  For  the  remainder  of  the  country, 

AVERAGE  TRAVEL  DISTANCES  OF  ABOUT  40  MILES  aRE 
INDICATED,  the  COMPUTER  RESULTS  FOR  EVACUATING  THE 
DETROIT  AREA  WERE  STUDIED  In  MORE  DETAIL  AS  AN 
EXAMPLE  OF  the  nationwide-  calculations,  the 

PATTERN  OF  RECEPTION  CENTERS  APPEARED  CONSISTENT  *PH 

THE  regional  areas  defined  by  THE  OFFICE  of 
business  economics  of  the  DEPARTMENT  of 
COMMERCE,  the  SIZE  of  THESE  REGIONAL  AREAS 
APPEARED  APPROPRIATE  as  A  BASIS  FOR  EVACUATION 
PLANNING  AS  WELL  AS  FOR  PQST*ATTACK  ASSISTANCE  To 

hajor  centers,  the  most  critical  deficiency  found, 

BtSIOES  A  LACK  OF  ADEQUATE  REGIONAL  PLANNING,  WAS  A 
lack  of  FALuOuT  SHELTERS  in  Rural  AREAS  to  HOUSE  the 
EVACUATED  POPULATION.  IAUThqR)  <0* 
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STANFORD  RESEARCH  INST  MENLO  PARK  CALIF 

EXISTING  STRUCTURES  EVALUATION.  PART  IV. 

two-way  ACTION  #AUt>S.  (0) 

DESCRIPTIVE  note:  TECHNICAL  rept., 

SEP  7Q  2S6P  nIEHlE.CARL  K.  IBOCKhOLT, 

JAMES  L.  t 

CONTRACT!  DAHC20-A7-C-Q13A 

PROU:  OCd-IjSRF*  SRI-6300 
unclassified  report 

SUPPLEMENTARY  note:  SEE  also  PART  3,  AO-701  088. 

DESCRIPTORS:  (•Walls*  VULNERABILITY) ,  (*NUCL£AR 

EXPLOSION  DAMAGE,  BLAST),  ;«CIVlL  DEFENSE  SYSTEMS, 
SHELTERS),  DAMAGE  ASSESSMENT, 

LOAOING(mEChANICS) •  STRUCTURAL  PROPERTIES, 

TRANSPARENT  PANELS.  REINFORCED  CONCRETE,  BRICK, 
MATHEMATICAL  MODELS,  STATISTICAL  ANALYSIS  (U) 

IDENTIFIERS:  BLAST  LOADING,  nFSS(NATIONaL 

fallout  shelter  surveys),  national  fallout 
shelter  surveys,  overpressure,  winoows,  computer 
analysis,  *blast  SMELTERS  (U) 

the  objective  of  the  INVESTIGATION  W&S  tu  DEVELOP 
an  EYALjAYIoN  PROCEDURE  APPLICABLE  TO  EXISTING 
NFSS-TYpE  STRUCTURES  AND  PRIVATE  HOMES  FOR 
O&TERMInING  The  BLAST  PROTECTION  AFFORDED  AND  THE 
COST  OF  structure  MOO  I F I C At  I OnS  TO  improve  the  blast 
PROTECTION.  The  APPROACH  ADOPTED  was  To  FORMULATE  A 
PROCEDURE  That  wqulo  PERMIT  EXAMINING  The  RESPONSE  OF 
a  STRUCTURE  OVER  A  RANGE  OF  INCIDENT  OVERPRESSURE 
levels  TO  DETERMINE  The  PRESSURE  at  WHICH  failure  of 
THE  VARIOUS  ELEmLNTS  OCCURS.  PAST  EFFORTS  In  THIS 
PROGRAM  have  BEEN  CONCERNED  with  EXAMINING  EXTERIOR 
WALLS,  ftlNDO*  GLASS,  AND  ST£F.L  FRAHf  CONNECTIONS, 

THE  PHASE  OF  THE  WQRK  PRESENTED  IN  'THIS  REPQR  i 
EXTENDED  THE  EXTERIOR  A ALL  RESPONSE  MODELS  PREVIOUSLY 
DEVELOPED  BY  INCLUDING  EXTERIOR  WALLS  * l TH  TWO-WAY 
ACTION  ANO  WlNOOW  OPENINGS.  TH?  EVALUATION 
PROCEOUre  WAS  ALSO  EXTENDED  TO  INCLUDE  A  PROBABILITY 
DISTRIBUTION  FOR  EACH  OF  THt  VARIOUS  ’UNKNOWN*  WALL 

and  loa,;  parameters,  using  the  wall  evaluation 

PROCEDURE,  A  limiteo  SENSITIVITY  ANALYSIS  Was 
PERFORMED  AND  a  COMPARISON  ,*As  made  Or  THE  AVAILABLE 
EXPERIMENTAL  INFORMATION  on  dynamically  LOADED  WALL 
elements  with  theoretical  predictions,  (author)  :u) 
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unclassified  report 


descriptors:  {*civil  defense  systems.  ^operations 
research,,  (.nuclear  warfare,  damage 

ASSESSMENT!,  MATHEMATICAL  PROGRAMMING, 

transportation,  evacuation,  mEDKAL  supplies, 
MATHEMATICAL  MODELS,  DIFFERENTIAL  equations, 
integrals,  probability  density  functions, 

OPTIMIZATION  (yj 

IDENTIFIERS;  •network  FLOWS,  ALLOCATION  models, 

CONTROL  THEORY,  OPTIMAL  CONTROL.  TRANSPORTATION 
MODELS,  GRAPH  THEORY,  EMERGENCY  PLANNING  , 

•NETWORK  ANALYSIS  THEORY,  NETWORK  SYNTHESIS, 

RESOURCE  ALLOCATION  (U) 

THE  REPORT  CONTAINS  RESULTS  °F  THE  RESEARCH  On  THE 
APPLICABILITY  OF  THE  PRESENTLY  AYAlLABLE  NETWORK 

analysis  techniques  for  solving  the  problems  or  civil 
defense  and  emergency  resource  planning,  using 
POPULATION  and  DISTANCE  DATA  CONTAINED  IN  ThE 
NATIONAL  NODAL  NETWORK  SYSTEM  INNNSi,  a 
GRAVITY  MEASURE  WAS  GENERATED,  THl5  GRAVITY 
MEASURE  CLUSTERED  *7  NEW  ENGLAND  DOMAINS  YO 

provide  an  alternative  regional  structure  Tn  better 
serve  civil  defense  and  emergency  planning  needs, 
an  analytical  method  for  calculating  average  time 

of  FIRE  ENGINES  FROM  SMALL  SUBURBAN  NODES  To  A  LARG- 
URBAN  NOOE  WAS  also  developed,  IN  ADDITION,  AN 
EFFICIENT  network  ALGORITHM  FOR  SOLVING  the  problem 
of  MlNlMUING  TRANSPORTATION  costs  OF  mULTI ->COMM 00 ITy 
FLOriS  IN  a  ZONAL  ECONOMY  has  designed.  FINALLY,  a 
NETWORK  FLQw  model  TO  OPTIMIZE  PREPOS I T I CN lKd  OF 
RESOURCES  in  ANTICIPATION  of  a  disaster  was 

constructed,  ( author •  tu, 
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STANFORD  RESEARCH  INST  MENLO  PARK  CALIF 

NUCuEAR  EMERGENCY  OPERATIONS  PLANNING  aT  THE 
OPERATING  ZONE  LEVEL*  ( 0 ) 

OtSCRlPTIVE  note:  FINAL  REPT  »  i 

OCT  70  56P  RAINEY, CHARLES  T*  J 

CONTRACT:  UAHC20-66-C-0I56 

PROO:  0C0-26UH 

Unclassified  report 


DESCRIPTORS:  (<*CIVIL  OEFENSE  5YSTEMS,  OPERATION), 

(•NUCLEAR  warfare,  THREAT  EVALUATION), 

organizations,  urban  areas,  rural  areas, 

CONTROL*  FIRES,  RADIOACTIVE  PAlLOUT  (U) 

Identifiers:  *postatTack  operations,  nuclear 
emergency  operations,  contingency  planning,  civil 

DEFENSE  PREPAREDNESS  (U) 

the  study  was  concerned  with  the  development  of  a 
PROTOTYPE  nuclear  emergency  operations  plan 
FOR  LOCAL  JURISDICTIONS  Of  less  than  25  SQU*RE  MJLE* 
and  FOR  OPERATING  ZONES  W[ThIN  LARGER  JURISDICTIONS. 

THE  emergency  PERIOD  CONSIDERED  BEGINS  aITH  the 
ONSET  OF  A  CRISIS,  INCLUDES  THE  WARNING  AND  ATTACK 

phases,  and  continues  until  weapon. caused  fjRes,  if 

ANY,  ARE  out  AND  FALLOUT  KAQIaTJON,  IF  ANT,  NO  LONGER 
CONSTITUTES  A  SUBSTANTIAL  hazard.  The  prototype 
zonal  neop  consists  of  three  parts,  the  first  is 
the  BASIC  Plan  OF  THE  LOCAL  GOVERNMENT  AlTHIN 
WHICH  The  ZONE  IS  LOCATED,  the  second  is  a  MASTER 
CHECKLIST  OF  PREPLANNED  ACTIONS.  THIS  CHECKLIST 

ts  sased  on  the  dynamics  of  the  principal  threats 

(DIRECT  EFFECTS  AND  FALLOUT)  POSED  GY  NUCLEAR 
WEAPONS,  ALL  OPERATING  ZONES  WOULD  USE  THE  SAKE 
CHECKLIST  EXCEPT  THAT  THOSE  ZONES  UNLIKELY  TO 
EXPERIENCE  DIRECT  WEAPONS  EFFECTS  WOULD  REQUIRE  THE 
FALLOUT  PORTIONS  ONLY,  THE  TH I  Rp  PART  CONT  A  I  NS 
SERVICE  ANNEXES  THAT  DETAIL  ThE  PLANS  FOR 
ACCOMPLISHMENT  OF  EMERGENCY  ACTIONS  WlTHlN  a  GIVEN 
ZONE.  <  AUTHOR  )  (U) 
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descriptive  note:  final  rept.. 

FEB  7 l  55P  TAKATA.A*  N»  J 

CONTRACT!  DAHC20-70-C-02«o 

PROJI  0C0-2S38F 

UNCLASSIFIED  REPORT 


DESCRIPTORS:  ucivil  defense  SYSTEMS,  fire 
SAFETY).  {•FIRES,  MATHEMATICAL  MODELS), 

(•URBAN  AREAS*  FirES).  («NUCleAR  EXPLOSIONS, 

fires),  probability,  ignition,  thermal 
RADIATION,  roads,  THREAT  EVALUATION,  BUILDINGS, 

vulnerability,  area  coverage,  *IND,  BLAST  (w> 

Identifiers:  fire  spread,  high  rise  buildings, 
fire  STORMS,  mass  FIRES,  OvekPRESSUre  C U ) 

THE  PROGRAM  had  THE  OBJECTIVE  OF  DEVELOPING  A 
COMPUTER  ROUTINE  TO  DETERMINE  ThE  INITIATION  AND 
SPREAD  OF  FIRE  IN  HIGH  DENSITY  HIGH-RISE  AREAS 
fclloping  a  nuclear  detonation,  AND  ITS  effects  ON 
the  street  environment,  the  Result  of  this 
endeavor  is  a  computer  code  That  evaluates  the 
probable  number  and  floor  locations  of  fires,  tme 

RATE  OF  HEAT  GENERATION  FROM  BUILT-UP  AREAS.  ThE 
radiant  INTENSITIES  In  The  STREETS,  and  the  SNOUCEO 
winds  as  FUNCTIONS  of  TIME,  PROVISIONS  WERE  MADE  TO 
KEEP  THE  COOE  SUFFICIENTLY  FLEXIBLE  To  ALLOA  FOR 
IMPROVED  data  and  INFORMATION  as  They  BECOME 
available,  also,  provisions  were  made  to  simplify 
the  PROBLEM  Of  INCORPORATING  THE  routine  in  a  more 
GENERAL  CODE  FOR  AN  ENTIRE  URBAN  AREA.  PRELIMINARY 
CALCULATIONS  t^RE  CONDUCTED  TO  GAIN  AN  APPRECIATION 

of  ho*  the  fires  develop  in  time,  the  threats  to 
PERSONNEL  In  THE  STREETS  ANO  THE  POSSIBILITY  of  a 
fir*.  SToRm.  (AUTHOR)  IU) 
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OtSCRlPTIvF,  NOTEI  FINAL  REPT.* 

OCT  70  I22P  HANLtiROBERT  P.  ILERnERi 
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unclassified  report 


descriptor:  (•civil  defense  sys.ems,  petroleum 

INDUSTRY),  (.PETROLEUM,  U  I  STR I  BUT  I  ON ) , 

(•nuclear  aarfare,  petroleum  Industry)* 

(•PETROLEUM  INOUSTRYi  VULNERABILITY),  ECONOMICS. 
mathematical  analysis,  MODELSCSIMULaTIONS)  , 

CONSUMPTION,  URBAN  AREAS.  NETWORKS 
IDENTIFIERS:  *GR0SS  NATjONAL  PRODUCT* 

INDUSTRIAL  VULNERABILITY,  PETROLEUM  DISTRIBUTION 
SYSTEMS 

the  PURPOSE  OF  Th£  REPORT  is  TO  DEVELOP  IMPROVED 
methods,  techniques,  and  technical  information  for 
ANALYZING  The  effects  of  nuclear  attack  on 
distribution  systems  in  the  united  states,  the 
report  REPRESENTS  A  BRIDGE  8£T*EEN  PREVIOUS  STUDIES 
OF  THE  VULNERABILITY  OF  LOCAL  PETROLEUM  DISTRIBUTION 
SYSTEMS  AND  ANALYSES  OF  A  BROAOER  RANGE  OF  ECONOMIC* 
GEOGRAPHICAL*  ANO  SYSTEM  PARAMETERS.  PRINCIPAL 
ATTENTION  IS  GIVEN  TO  FOUR  a«EAS  OF  ANALYSIS  AH  I  CM 
ARE  APPROPRIATE  TO  BROADER  CONCEPTS  OF 
VULNERABILITY:  gross  NATIONAL  PRODUCT  ANALYSIS, 

NATIONAL  NEEDS  ANALYSIS,  SPaTIAL  INTERACTION 
ANALYSIS,  AND  NETRORK-BOUNDaRY  FLOft  ANALYSIS, 

(AUTHOR)  (U) 
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RESEARCH  TRIANGLE  INST  QURwaM  N  C  OPERATIONS  RESEARCH  ANO 
ECONOMICS  OIV 

POSTATTaCK  COMMUNICABLE  respiratory 

DISEASES,  (U) 

0ESCRI?TIVE  notes  final  REPT.  OCT  44-NOv  70. 

NOV  70  1 53P  VOORS. ANTONIE  A,  IHaRRJS* 

qENJAMIn  s,  H »  ,  ills 
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unclassified  report 


descriptors:  (•respiratory  diseases, 

•  EPIDEMIOLOGY)  .  (•INFECTIOUS  DISEASES,  *ClVlL 
DEFENSE  SYSTEMS),  (•NUCLEAR  „ARFaRE,  RESPIRATORY 
DISEASES) f  MATHEMATICAL  MODELS,  CONTROL, 

IMMUNITY,  HYGIENE,  ANTIBIOTICS,  CHEMOTHERAPY, 

VACCINES,  MEDICAL  SUPPLIES,  MEDICAL  PERSONNEL, 
POPULATION,  PUBLIC  HEALTH,  COSTS, 

kAOIOBIOlOGY  (U) 

identifiers:  -post  attack  operations  (u> 

RESPIRATORY  0 1 SE ASE-  LIKElY  TO  CAUSE  PoSTATtACK 
PROBLEMS  in  The  u,  L.  ACRE  IDENTIFIED  BY  A  SEVIER 
GF  THE  uITERATURE*  THE  FINalUCO  LIST  CONSISTED  Op 
influence,  PNEUMONIA,  DIPhTmERIA,  WhOOPJNG  COUGH, 
MEASLES,  SCARLET  FEVER,  HENJNgOC&CCAL  MENINGITIS,  a*0 
SMALLPOa,  A  MATHEMATICAL  MCoEL  of  INFECTIOUS 
0 1 SE ASE  EPIDEMICS  AOAPTFO  70  THE  POSTATTACK 

SITUATION  TC  ACCOUNT  QUANTITATIVELY  FOR  DISEASE 
OCCURRENCE  UNDER  POSTaTTACK  CONDITIONS,  AS  AELL  AS 
FOR  THE  EFFECTIVENESS  OF  PREVENTION  AND  CONTROL 

measures*  estimates  of  mortality  rates  for  the 

DISEASES  UNDER  A  LIMITED  SET  OF  POSTATTACK  CONDITIONS 
WERE  MADE.  VARIOUS  MEASURES  TO  DECREASE  THE  EFFECTS 
OF  THESE  DISEASES  WERE  IDENTIFIED  AND  THEIR 
POSTATTACK  FEASIBILITY  EVALUATED.  METHODS 
CONSIDERED  were:  IMMUNIZATION,  persona;.  hygiene* 
QUARANTINE,  health  EDUCATION  ANO  INFORMATION, 

antibiotic  prophylaais  and  treatment,  and  protection 
against  CLIMATE  EXPOSURE*  They  WERE  STUDIED  as 
ISOLATED  MEASURES  ANO  IN  RELATION  To  One  ANOTHER. 

USING  The  MATHEMATICAL  model  as  AN  ANALYTICAL 
FRAMEWORK,  PREVENTION  and  CONTROL  MEASURES  4£RE 
COMPARED  ACCORDING  to  TnElR  EFFECTIVENESS. 

PREATTACK  PREPARE0NES5  PROGRAMS  WERE  ReCQHMENOEO  ON 
THE  BASIS  OF  COST-EFFECTIVENESS  FEASIBILITY#  (U) 
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ARMY  ENGINEER  AaTERAAYS  EXPERIMENT  STATION  VICKSBURG 
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DYNAMIC  TESTS  of  LARGE  REINFORCING  bar 
SPLICES, 

DESCRIPTIVE  note:  final  REPT.i 

APR  71  1  B.)P  FL ATH  AU  i  A  I  LL  I  AM  j.  { 

R£PT •  NO.  AEAES^TR-N-71.2 

UNCLASSIFIED  REPORT 


descriptors:  {•metal  joints,  structural 
properties),  {•reinforcing  materials,  joining), 
(^shelters,  reinforced  concrete),  blast, 

DEFORMATION,  STRAINC MECHANICS)  ,  AELDINg, 
ftELOS.  STRESSES.  TEST  METHODS*  CJVIL  DEFENSE 
SYSTEMS.  NUCLEAR  EXPLOSIONS 

identifiers:  hardened  installations,  blast 
RESISTANT  STRUCTURES 

DYNAMIC  tensile  TESTS  ftERE  CONDUCTED  AT  RAPID, 
INTERMEDIATE,  ANO  SUB*  RATES  OF  STRAIN  ON  SPECIMENS 
OF  NO.  II  REINFORCING  0ARS  qF  GRADES  60  AND  7S 
AAlb  BIlLET  STEEL.  AS-rOLLED  BARS.  MACHINED 
BARS,  BUTT-AELDED  SPLICES,  THERMIT  SPLICES,  AND 
CAOaELD  SPLICES  were  PREPARED.  THE  AS-ROLLED  ANO 
MACMlNEu  SPECIMENS  *ERE  TtSTED  PRIMARILY  TO  DETERMINE 
THE  TENSILE  STRENGTH  CHARACTERISTICS  OF  THE  GRADES 

&o  and  ?s  bars  for  use  amen  assessing  ho*  effective 

THE  VARIOUS  SPLUED  SPECIMENS  *ERE  WHEN  TESTED. 

ALL  TESTS  *£RE  CONDUCTED  IN  A  2Q0.QQ0-PQUND- 
CAPACITY  DYNAMIC  LOADER.  UuThOR)  (U) 


(U) 

(U) 
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DESCRIPTORS;  {•FIRES,  BURNING  RATE),  (’URBAN 
AREAS,  ’BUILDINGS),  <*NUCLEAR  WARFARE,  URBAN 
AREAS),  CIVIL  DEFENSE  SYSTEMS, 

MODELS(SiMULATlONS) ,  heat  of  combustion, 
flammability,  combustion  products,  reaction 
AINETIC5  (U) 

identifiers:  fire  flaskover,  flash  point, 

COMBUSTIBLE  gases  (U) 

EXPERIMENTS  *ERE  CONOUcTED  *ITH  a  ONE-EIGHTh  model 
room  to  determine  the  effects  of  initiating  fire 
size,  RQOH  DEPTH,  WINDOW  SUE,  and  fire  LOCATION  on 
THE  OCCURRENCE  ANO  TIME  OF  room  FLaSHOVER.  oata 
WERE  ALSO  COLLECTED  To  INDICATE  THE  INFLUENCE  Of 

these  parameters  on  the  abuitt  of  fire  to  ,ump 

SPACES  devoid  OF  COMBUSTIBLES.  (AUTHOR!  <U) 
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descriptors:  (♦civil  defense  systems,  fire 

SAFETY),  (♦FIRES,  uR*AN  AREAS),  (*BLAST, 

FIRES),  ( ♦BU I LD I  NOS  ,  VULNERABILITY), 

(♦nuclear  explosions!  firesj,  propagation, 
flames,  thermal  radiation,  probability, 

IGNITION,  MOoELS(SlHULATiONS) ♦  HIGH-5PEE0 
PHOTOGRAPHY,  STRUCTURES 
IUENTIFJErS:  OVERPRESSURE,  fire-blast 
INTERACTIONS 

an  experimental  investigation  was  conducted  of  the 
effect  of  simulated  nuclear  blast  oaves  on  fires, 
SIMULATING  those  that  AO'JLO  be  started  in  URBAN 
INTERIORS  DUE  To  THERMAL  RACIATION  that  ROUlD  HAVE 
EMANATED  from  A  I  mt-tield  #EaPON  ssumed  to  be  the 
source  of  the  simulated  blast,  bla  raves  in  the 

RANGE  l  TO  s  PSI  NOMINAL  OVERPRESSURE  PROPAGATED 
THROUGH  MNDOWS  IN  a  NON-FAILING  Pall  into  FULL-SCALE 
TEST  ROOMS  FURNISHED  as  TYPICAL  living  room,  bedroom 
and  OFFICE  OCCUPANCIES,  THE  FlRE-BLAST  INTERACTION, 

IN  VARIOUS  COMBINATIONS  OF  OCCUPANCY  AnD  INCIDENT 
OVERPRESSURE,  and  FOR  NON-paILING  aalls  HAVING  t*o 


different  mndqa  areas,  was  documented  by  | 
CONVENTIONAL  ANu  HIGH-SPEED  MOTION  PICTURE  I 
photography,  and  by  post-test  photography  and  1 

RECORDED  OBSERVATIONS.  (AUTHOR)  (U)  I 
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DESCRIPTIVE  NOTE!  FINAL  REPT.i 

MAR  71  17P  BRACCIaVENTI , JOHN  { 
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descriptors:  (•textiles,  •combustion), 

(•buildings,  fires)*  <*nucleaR  warfare,  urban 

AREAS),  CIVIL  DEFENSE  SYSTEMS,  HOUSING,  FiRE 
SAFETY,  FIRE  RESISTANT  TEXTILES*  FLAMMABILITY* 

BURNING  RATE 

IDENTIFIERS;  •CURTAINS,  •DRAPES,  •WINDOW 

shades 

FUEL  VALUES  AND  BURNING  TIMES  OF  SEVENTEEN  SELECTED 
WINDOW  FUEL  ARRAYS  WERE  DETERMINED  EXPER I MEnTAL^Y  FOR 
CONDITIONS  under  WHICH  The  ARRAYS  are  COMMONLY  FOUND, 
the  RESULTS  WERE  COMPARED  WITH  PREDICTED  F'JeC 

VALUES  aND  BURNING  TIMES  MADE  IN  CONJUNCTION  WJTh 
SURVEYS  OF  FROVIOENCE  AND  DETROIT*  THE  RESULTS 
INDICATE  That  The  FUEL  VALUES  for  the  BURNING  arrays 
are  on  the  average  so  percent  lower  than  those 

PREDICTED,  THE  FLAM  I Ng  TIME  OF  THE  FUELS  *AS  FOUND 
TO  BE  Twice  to  six  times  THOSE  PREDICTED*  however  THE 
HANGING  FUELS  fell  TO  THE  FlOqR  IN  CONSIDERABLY 
shorter  times  than  the  estimated  burning  times, 

SOME  OF  The  IMPLICATIONS  of  the  results  to  room 
FLASHOVER  ARE  DISCUSSED*  (AUTHOR)  (U) 
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DESCRIPTORS;  {•CIVIL  DEFENSE  SYSTEMS,  F  J  RE 
safety),  (*fires,  •rest  Germany), 

ORGANIZATIONS,  SITE  SELECTION.  FIREFIGHTING 
VEHICLES,  PROTECTION.  DETECTION.  RATER  SUPPLIES, 

VOLUME,  EFFICIENCY  « U  ) 

IDENTIFIERS:  •HAMBURGUeRMany  )  ,  WORLD  WAR  2, 

•FIRE  FIGHTING  (U) 

INFORMATION  RECQRDEO  BY  ThE  HAMBURG  FIRE 

department  during  rorlo  war  ii  has  been 
SUMMARIZED  and  analyzed  rc  evaluate  SEVERAL 
OPERATIONAL  parameters  RELATING  to  the  PERFORMANCE  of 
THE  VAR  I OuF  FIRE  FIGHTjNG  ORGANIZATIONS  UNDeR 
CONDITIONS  OF  STRESS  FROM  AlR  ATTACKS  ON  THE  CITY. 

PRIOR  To  THE  LARGE-SCALE  ATTACKS,  THE  PROFESSIONAL 

fire  fighting  units  fought  at  about  3a  percent  of  the 

fire  SITES  PHILS  THE  SELF-PROTECTION  SERVICE 
SHUaDS  FOUGHT  at  ABOUT  59  PERCENT  OF  ThE  FIRE  SITES. 

finally,  in  the  major  air  attacks  during  thf  period 

7/25/93  TO  3/9/93,  WHEN  ThE  CAPABlLlT.ES  OF  BOTH  THE 

professional  ano  self-prctecH°n  units  WERE 
exceeded,  a  maximum  performance  or  effort  level  was 
reached  for  the  self»protect:on  services  at 
about  2  r I R£  SITES/SQUaO  PER  ATTACK  AND,  FOR  ThE 
fire  DEPARTMENT  UNITS  at  about  6  FIRE  SITES/ 
sguad  per  attack,  because  of  the  failure  of  the 
MUNICIPAL  WATER  SYSTEM  ANo  THE  EVACUATION  (FORCED 
AND  VOLUNTARY)  OF  LARGE  NUMBERS  OF  PEOPLE,  THE 
SELF-PRQTECTION  SERVICE  DID  NOT  FUNCTION  To  ANY 

great  extent  after  the  first  of  these  large-scale 

ATTACKS  ON  7/25/93.  HOWEVER,  AT  THE  ABQvE-InDICAtED 
RATE,  The  SELF-PROTECTION  SERVICE  was  CREDITED 

with  extinguishing  fires  in  about  2q,c>9G  Residential 
buildings  over  the  ii-oay  period,  the  Hamburg 

FIRE  DEPARTMENT  units,  ON  ThE  OTHER  HAnD , 

PERFORMED  more  OR  LESS  CONTINUOUSLY  OVER  ThE  I1“DAY 
PERIOD  WITH  A  CONTINUOUSLY  DECREASING  EFFICIENCY#  (U) 
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for  ehs  jn  nuclear  par,  and  part  ii  - 
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emergency  operations  plan  (meopi,  (u» 
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descriptors:  unuclear  aaRpare  casualties,  *publ i c 

HEALTH),  ( «C I  V  I L  OEFENse  SYSTEMS,  PUBl’C 
nEALTH),  NUCLEAR  AARPARE,  HEOIC/-  w£  K  SOv,*L  , 

MEDICAL  SUPPLIES  CUJ 

IDENTIFIERS;  ^EMERGENCY  MEDICAL  r  *U) 

THE  REPORT  PRESENTS  A  GENERAL  DI.  »  Op  MEDICAL 

DISASTER  PLANNING,  EmErGEnCY  HE  ALTt.  _*vICE 

(ehs)  organization,  potential  attack  environments 
and  CASUALTY  CARE  REQUIREMENTS,  the  elements  of 
the  ehs  ARE  all  OISCUssED  in  terms  OF  APPLICATION 
DURING  ANY  ONE  OF  THE  POSSIBLE  DIFFERENT  TypES  CF 
ATTACK  BASIC  OPERATING  SITUATIONS  (bOS),  a 

concept  of  planning  for  emergency  medical 

OPERATIONS  DURING  AND  IMMEDIATELY  AFTER  A  NuCLEAR 
ATTACK  is  DISCUSSED*  it  COVERS  The  aspects  OP 
medical  MANPOWER,  MEDICAL  SUPPLIES  pND  MEDICAL 
FACILITIES  aND  HO«  THEY  COULD  BE  INTERRELATED  DURING 
EMERGENCY  OPERATIONS*  SUBSTANTIAL  EMPHASIS  IS 

GIVEN  OvEK  TO  increased  readiness  activities 

DURING  A  CRISIS  BUILO  uP  PERIOD.  (AUTHOR)  (U) 
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Supplementary  notes  see  also  Report  dated  nov  69*  ad- 
700  166* 

descriptors:  (•nuclear  warfare,  RECOVERY)* 

(•CIVIL  DEFENSE  SYSTEMS,  ‘MANAGEMENT  P's^KING), 

mathematical  models,  economics,  system.. 

ENGINEERING,  EQUATIONS,  FACTOR  ANALYS'  .  --  AVION  (U) 
IDENTIFIERS:  POST  attack  PLANNING  (U) 

THE  REPORT  DESCRIBES  FURThER  DEVELOPMENT  OF  a 
SYSTEMS  MODEL  OF  SOCIETY  Tfl  BE  USED  *S  A  TOOL  IN 
planning  for  societal  recovery  fqllo*;ng  nuclear 

ATTACK.  THE  BASIC  ELEMENTS  OF  TnE  SYSTEM  #ERE 

present ed  in  an  earlier  Report,  a  model  of 
SOCIETY  TO  USE  IN  SYSTEMATIC  analysis  and 
management  planning  for  societies  under 
STRESSI  the  PRESENT  REPORT  EMPHASIZES  THE  NEEDS 
SYSTEHS-EFFORTS  EQUATIONS  OF  THE  SOCIETAL  MODEL  AND 
COVERS  in  DETAIL  The  GENERAL  SYSTEMIC  IMPLICATIONS 
OF  SPECIFIC  HUMAN  needsj  implications  FOR  ThE 
consumer  demand  SUBSYSTEMS  IMPLICATIONS  FOR  ThE 
INSTITUTION-BUILDING  subsystems  and  GENERAL 
implications  for  recovery  planning,  the  report 
CONCLUDES  #ITh  a  DESCRIPTION  OF  DEVELOPMENTS  in  THE 
SOUAC  SCIENCES  RELATED  TO  THE  POTENTIAL  OF  SOCIETAL 
MODELING,  (AUTHOR)  (U) 
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SUPPLEMENTARY  notes  INCLUDES  DETACHABLE  SU»HaRY' 
DESCRIPTORS;  c  *c i v  x  l  defense  systems,  •sanitary 

fcNG  l NEER  I  N(* )  t  { tNUCLEAR  WARFARE,  URBAN  AREAS  I  , 

(•DEBRIS,  NUCLEAR  WARFARE),  MANAGEMENT 
ENGINEERING,  OPERATIONAL  READINESS,  PREDICTIONS, 
VEHICLES,  PERSONNEL,  area  coverage, 

MOBILIZATION 

IDENTIFIERS?  post  attack  OPERATIONS,  DEBRIS 
REMOVAL  operations 

PROCEDURES  a«E  ESTABLISHED  FOR  PREDICTING  DfBR I  8 

environments  in  urban  areas  Resulting  from  diffesinT 

NUCLEAR  ATTACK  SITUATIONS,  METHODS  OF  CL AS5 1 ? T i NG 
CONSTRUCTION  equipment  by  PRODUCTIVITY  FDR  DEBRIS 
REMOVAL  OPERATIONS  aR£  PRESENTED,  AS  ARE  METHODS  TO 
ESTIMATE  REQUIREMENTS  for  and  MOBILIZATION  Or 
PERSONNEL  AND  other  SUPPORTING  RESOURCES* 

PROCEDURES  INCLUDE  ALL  PREEvEnT  PLANNING 
ACTIVITIES,  INCREASED  READINESS  REQUIREMENTS  AND 
IMPLEMENTATION  OF  CLEARING  OPERATIONS  IN  THE  EARLY 
POST-ATTACK  period,  methods  and  procedures  *RE 
ILLUSTRATED  BY  A  HYPOTHETICAL  SITUATION  IN  THE  CITY 
OF  SAN  FRANCISCO.  (AUTHOR)  (U) 
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DESCRIPTORS:  (•REACTJONiPSYchOLOgY )  ,  NUCLEAR 

rfAKFARE),  recovery#  SOCIAL  PSYCHOLOGY# 

SOCIOLOGY,  AOJUSTMENTCPiYCHOcOGY)  ,  FACTOR 

ANALYSIS,  CIVIL  DEFENSE  SYSTEMS.  LABOR  ( 

Identifiers:  •postattack  recovery  ( 

A  STUDY  »AS  MADE  QF  THE  AGREEMENT  THAT  EXISTS  AMONG 
EXPERTS  ABOUT  The  PROBABLE  SOCIAL  and  psychological 
CONSEWUeNCES  OF  NUCLEAR  Aar,  and  T m£  IMPACT  OF  SUCH 
FACTORS  ON  The  PROCESS  OF  NaYJQNaL  RECOVERY  THE 
RESEARCH  METHOD  INVOLVED  T Ht  INTERROGATION  of  a  panel 
of  COGNIZANT  GOVERNMENT  OFFICIALS#  MILITARY  OFFICERS, 
AND  RESEARCH  SCIENTISTS,  USING  A  VARIATION  0F  THE 
ITERATIVE  DELPHI  PROCEDURE,  VERY  GENERALLY,  THE 
PANEL  6 aS  IN  AGREEMENT  THAT,  RHIlE  THE  VARIETY  Of 
INDIVIDUAL  AND  GROUP  BEHAVIORS  COULD  BE  EXPECTED  TO 
INCREASE,  THE  INCIOENce  Of  ADAPTIVE  BEhAVICr  kOUL d 
LIKELY  OUiWEIGH  THAT  OF  MALADAPTIVE  BEHAVIOR. 
however  a  V£P  x  STRONG  TENDENCY  FOR  SOCIAL  SYSTEMS 
TO  FRAGmEN'  INTO  SMALL#  LOCAL#  SHORT*!#  j  GHTEO  •  AND 
SElF-INtur£Sted  GROUPS  NAS  PREDICTED.  A  DIVERSE  SET 
OF  PROJECTIONS  ARE  PRESENTED  AND  DISCUSSED  jN  DtPTH 
BY  THE  PANELISTS#  AND  ESTIMATIONS  OF  ThE  EFFECTS  OF 
SOCIAL  aNO  PSYCHOLOGICAL  FacYOSS  ON  SUCH  NUMERICAL 
VARIABLES  AS  THE  POSTATTACK  AVAILABILITY  OF  LABOR  ARE 
GIVEN.  (AUTHOR)  ,, 
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supplementary  notes  prepared  in  cooperation  hith  urs 

RESEARCH  CO.j  SAN  MATEO,  CALlF.  REPT.  NO.  URs- 
709-1  1  • 

DESCRIPTORS:  (.RAILS*  .NUCLEAR  EXPLOSION  OAmaGE). 

(•NUCLEAR  EXPLOSION  OAMaGE,  .BUILDINGS),  DAMaGE 
ASSESSMENT,  PANELS(STRUCTURAl) .  BLAST* 

RESPONSE,  MATHEMATICAL  MODELS*  STRESSES, 

CONSTRUCTION  MATERIALS,  CONSTRUCTION,  civil 
DEFENSE  SYSTEMS 

identifiers;  computer  aided  analysis,  finite 

ELEMENT  ANALYSIS 

THE  OBJECTIVE  OF  THE  PROGRAM  WAS  TO  Sv*dY  ThE 
LOADING  AND  STRUCTURAL  RESPONSE  OF  *ALL  PANELS, 

THE  REPORT  DESCRIBES  TECHNICAL  PROGRESS  AND  REPORTS 
THE  OAT*  FROM  NUMEROUS  LOADING  STUDY  TESTS  wlTH  A 
range  Of  TEST  GEOMETRIES.  CORRELATIONS  between 
THEORY  and  TEST  RESULTS  FOR  PANEL  FAILURE  PHENOMENA 
ARE  PRESENTED  AN D  DISCUSSED,  ALSO  PROVIDED  ARE 
APPENDICES  ON  ThE  SHOCK  TunnEL  AND  ITS 
INSTRUMENTATION,  THE  WORK  TO  DATE  *AS  SUMMARIZED  ON 
THE  DEVELOPMENT  OF  A  THEORY  OF  THE  DYNAMIC  FAILURE  Op 
BRITTLE  MATERIALS,  {AUTHOR)  (U) 
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DESCRIPTORS:  {•DISASTERS.  ENGINEERING  PERSONAL). 

(•PUBLIC  HEALTH,  •NUCLEAR  ft arf  are  )  •  (  *c  t  V  I  L 
defense  systems,  nuclear  Warfare j *  medical 
personnel,  population,  training*  national 
defense  ( u ) 

Identifiers:  •emergency  medical  care, 

•environhental  health  fU ) 

THE  study  DEFINES  the  host  ESSENTIAL  ENVIRONMENTAL 
health  REQUIREMENTS  CURING  and  FOLLOWING  NUCLEAR 
attack  in  order  TO  PROVIDE  ENVIRONMENTAL  HEALTH 
PER5CNNEL  MTH  GUIDELINES  in  THE  DEVELOPMENT  OF 
INTEGRATED  ENVIRONMENTAL  HEALTH  SERVICES  IN  THEIR 
COMMUNITIES,  THE  MANNER  in  „HlCH  NORMAL  DUTIES 
COULD  Be  EXPANDED  TO  MEET  T*E  HEEDS  OF  NUCLEAR 
DISASTER  are  DESCRIBED.  The  ACADEMIC  REQUIREMENTS 
OF  SEVERAL  ENVIRONMENTAL  health  DISCIPLINES  are 
DEFINED  and  CHANGES  are  SUGGESTED  to  better  prepare 
these  disciplines  to  cope  #iTh  nuclear  disaster 
problems,  several  feasible  and  appropriate  methods 

for  The  DISSEMINATION  of  EXPANDED  FUNCTION 
INFORMATION  to  PROFESSIONALS  already  in  The  FIELD  aRE 
DISCUSSED.  The  DEVELOPMENT,  PUBLICATION,  Af.O 
DISTRIBUTION  OF  A  COMPREHENSIVE  MANUAL  ON  DISASTER 
ENVIRONMENTAL  health  problems  is  recommended* 

(AUTHOR)  {U) 
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MOOELS.  DISASTERS.  RADIATION  INJURIES.  CASUALTIES. 
OISEASES,  ROUNDS  ♦  INJURIES.  ThERAPY, 

RECOVERY,  SURVIVAL.  MORTALITY  rates, 

EPIDEMIOLOGY,  EMPLOYMENT,  EFFECTIVENESS,  LABOR  (U) 

IDENTIFIERS;  emergency  health  care  systems, 

Physical  disability,  Occupational  Physical 

demands  tU) 

T*0  LARGE-SCALE  COMPUTERIZED  SIMULATION  MODELS 
•HERE  DEVELOPED  TO  STUoY  The  MealTh  RELATED 
CONSEQUENCES  OF  NUCLEAR  RarfARE.  both  MODELS  USE 

survivors  and  fatalities  as  Summary  measures  of 
EMERGENCY  HEALTH  CARE  system  effectiveness,  the 
purpose  of  the  STUOY  WaS  TO  DEVELOP  AN  ALTERNATIVE 
MEASURE  OF  EFFECTIVENESS  that  DEALS  with  the  NATURE 
AND  EXTENT  OF  PHYSICAL  DISABILITY  AMONG  SURVIVORS  OF 
nuclear  ATTACK  and,  as  SUCH,  PROVIDES  A  measure  OF 
their  economic  utility,  uuthqRj  cui 
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descriptors:  (»civil  oefense  systems.  UDUSTrIES). 

(•NUCLEAR  ft ARF AR£ .  RECOVERY),  THREAT  EValUATjON. 
advanced  planning,  economics,  management  planning  (u> 

IDENTIFIERS:  POSTaTTaCK  RECOVERY,  INDUSTRIAL 

RECOVERY,  POSTATTACK  OPERATIONS  (U) 

The  REPORT  PROVIDES  a  COMPREHENSIVE  revie*  of 
NATIONAL  ENTITY  SURVIVAL  studies  * i th  respect  to 
possible  methods  to  calibrate  national  survival 

LEVELS  IN  VIE*  OF  VARIOUS  LEVELS  OF  RESOURCE  LOSSES 
DUE  TO  ATTACK  AND  TO  ThE  USE  AND  NEED  FOR  ALTERNATIVE 

countermeasures,  the  Report  oefines  various  levels 
of  U • S •  VIABILITY  IN  RhICm  pOSTATTACK  CGNCEpTS  °F 
OPERATION  ftOULO  FUNDAMENTAll Y  DIFFER  AND  DESCRIBES 
general  conditions  under  *hich  expedient  MEaSuRES  A«E 
most  USEFUL.  CONDITIONS  FOR  EFFECTIVE  ADVANCED 
PLANNING  FOr  POSTATTACK  RECOVERY  ARE  DISCUSSED. 
tAUTHOR) 
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DESCRIPTORS?  ( «F IRES  *  MODELS t S I MUL AT l ONS ) ) » 

(•BUILDINGS,  NUCLEAR  EXPLOSION  DAMAGE),  WALLS, 

ROOFS*  PANELS(STRUCrURAL)  ,  BURNING  RATE, 

»IND,  INTERACTIONS*  FLAME  PROPAGATION*  DAMAGr 
ASSESSMENT,  CIVIL  DEFENSE  SYSTEMS  ( U ) 

Identifiers?  ^structural  fires,  *f ire 

BEHAVIOR  (U) 

THE  PRACTICAL  MODELING  OF  Fl»E  BEHAVIOR  IN  A 
BURNING  BUILOING  REQUIRES  SEPARATE  TECHNIQUES  for 
simulation  of  The  convective  and  radiative  fields 
about  The  fire*  PREVlOySLr  oERlVEO  SCALING  METHODS 
for  MODELING  THE  FLU  l D  FLOW  ENVIRONMENT  IN  HASS  FIRES 
appear  applicable  to  i/u-scale  structural  fires* 

THE  TIME  DURATION  OF  A  F IRE  CAN  BE  SCALED  AS  THE 

square  root  of  a  characteristic  dihensjon  of  the 
burning  structure  upon  satisfaction  of  geometric 
similarity  *  ith  the  mqoel  to  which  it  is  being 
compared,  the  perturbation  of  the  flow,  e.g»,  the 

SMOKE  COLUMN,  BY  THE  AMBIENT  WIND  IS  SHOWN  TO  DEPEND 

on  wind  velocity,  burning  rate,  and  fire  sue.  if 
the  MATERIAL  THICKNESS  IN  *  MODEL  IS  INCREASED  TO 
about  THE  THICKNESS  OF  COMBUSTIBLE  sheathing  in  FULU- 
sue  buildings,  the  Resulting  model  will  exhibit  the 
radiative  characteristics  of  large  fires  at  the  LOW 

VIEWING  AnGj.ES  PERTINENT  TO  EVALUATION  OF  BulLOlNC- 
TO-bUILqING  FIRE  SPREAD*  ALTHOUGH  STUdv  of  AMBIENT 
WIND  ENHANCEMENT  OF  FUEL  CONSUMPTION  RaTE  AnO  ROOM- 
TO-ROOM  FIRE  SPREAD  APPEAR  TO  REQUIRE  ALTOGETHER 
OIFFEREnt  MODELING  TECHNIyuES,  THE  ABOyE  MODEL  FOR 
RADIATIVE  SIMULATION  HaS  POTENTIAL  IN  THESE  TWO  AREAS 
AS  WELL.  (AUTHOR)  lU) 
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MEASUREMENTS  OF  THE  DYNAMICS  OF  STRUCTURAL 

FIRES.  <U) 

DESCRIPTIVE  note?  AHNOAL  R£PT*  AUG  7Q-AUG  71, 
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SupPLEHEN T AR Y  NOTE!  SEE  ALSO  REPORT  DA"£C  AUq  70,  AD» 

716  327. 

DESCRIPTORS:  <»civil  DEFENSE  SYSTEMS,  -fire 

SAFETY),  <*FIRES,  BUILDINGS),  ( *NUCLE AR 
EXPLOSIONS,  FIRES),  THERMAL  RADIATION,  BLAST, 

DETONATION  A  A  V  E  S  ,  DAMAGE  ASSESSMENT,  TURBULENCE, 
w  I  NO  t  SMOKES,  PROPAGATION,  CARBON  MONOXIDE, 

IGNITION,  BURNING  RATE,  MODElSISIMULATIONS)  (U) 

identifiers:  mass  fires,  fire  spread  ( u ) 

THE  DYNAMIC  BEHAVIOR  OF  STRUCTURAL  FIRES  IN  THE 

context  OF  CIVIL  defense  implications  FOLDING 
nullear  ATTACK  IS  EAPErIMEntAlLT  evaluated.  The 
second  year»s  effort  has  studied  the  interactive 
effects  of  pairs  OF  STRUCTURES  that  WERE  BUMMED 
SIMULTANEOUSLY  AnO  THE  EFFECTS  OF  WIND  ON  INDIVIDUAL 

burning  structures,  the  buildings  burned  *ere 

SIMILAR  TO  THE  0N£-5T0RY  WOODEN  BUILDINGS  USED  IN  THE 
FIRST  Tear«S  PROGRAM,  SO  COMPARISONS  COULD  hE  MADE, 

ALSO  DURING  The  year*  an  opportunity  to  MEASURE 
radiant  fluxes  from  burning  buildings  of  masonry 
exterior  mas  afforded  by  an  urban-renewal  project. 
(AUTHOR)  (U) 
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RECOVERY  FROM  A  NUCLEAR  ATTACK.  (A  STUOY 

BAStD  upon  a  hypothetical  1973  *ar 

SCENARIO)  • 
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descriptors:  (-civil  defense  systems.  RECOVERY), 
(•nuclear  AARFaRE,  CIVIL  DEFENSE  SYSTEMS), 

CASUALTIES,  EVACUATION,  urban  AREAS,  SURVIVAL, 

UNITED  STATES  GOVERNMENT,  SOCIOLOGY, 

LOGISTICS,  ORGANIZATIONS 

IuENTIFIERS:  -POST  ATTACK  RECOVERY.  POST  ATTACK 

OPERATIONS 

THE  ANALYSIS  OF  PQSTA'.TACK  RECOVERY  PROBLEMS  IS 
APPROACHED  by  MEANS  Of  A  1973  NDCLEaR  AAR  SCENARIO 

ah i cm  depicts  a  pneaTtaCK  crisis  of  several  months 

DURATION*  AN  URBAN  EVACUATION,  A  LARGE  SOVIET 

nuclear  attack  before  the  evacuation  IS  completed?  a 

CALCULATION  OF  THE  CASU/.LTIES,  AND  A  DISCUSSION  OF 

the  critical  problems  at  tao  reeks  and  AT  ThREE 
months  postatyack.  the  factors  found  tq  affect  the 

recovery  most  STRONGLY  are  (I)  The  SURVIVABILITY 
OF  the  FEDERAL  GOVERNhenTj  (2;  THE  NATURE  OF  ThE 
PREaTTACK  CIVIL  DEFENSE  PLANS:  AND  (3)  THE 
CIVILIAN  RESPONSES  DURING  ThE  PREATTACK  CRlslS,  IN 
THIS  SCENARIO  AN  INCAPACITATION  OF  THE  FEDERAL  AND 
MOST  STaTE  governments  LEADS  TO  MAJOR  SOCIETAL 
CHANGES  INCLUDING  THE  POLITICAL  FRAGMENTATION  OF  ThE 

nation,  competition  for  scares  resources  leads  to 
authoritarian  igmmunitt  governments,  riots,  and 

INTER-CQMHUnIT'.'  CONFLICTS  as  "Ell  as  GREAT  INEQUITIES 
in  THE  DISTRIBUTION  Of  SURVIVAL  supplies,  some  loa- 
COST  COnTeRhEaSuRES  *MlCH  MIGHT  REDUCE  OR  PREVENT  THE 
MORE  undesirable  DEVELOPMENTS  are  SUGGESTED. 
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POSTATTACK  RECOVERY  AND  OPERATION  PARAMETERS 
AFFECTING  DEBRIS  ESTIMATION  PROCEDURES*  <U) 
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(♦NUCLEAr  WARFARE,  RECOVERY),  FIRE  SAFETY, 
urban  areas,  Sanitary  engineering,  mathematical 

MODELS 

identifiers:  debris  prediction  methods,  debris 

REMOVAL  SYSTEMS,  POSTATTAC*  RECOVERY 

predicted  and  observed  information  requirements 

WITH  RESPECT  TO  OEBRlS  *E*E  EVALUATED  FOR  ThE  VARIOUS 
ELEMENTS  OF  THE  CIVIL  OEFENSE  SYSTEM.  JT  WAS  FOUND 
THAT  MANY  ELEMENTS  (E.G*,  FIREFIGHTING,  WELFARE, 

etc,)  express  moderate  to  h!<*h  requirements,  for 
both  predicted  and  observed  information,  three 
functional  areas  affected  by  the  presence  of  debris 

WERE  DERIVED  THROUGH  FUNCTIONAL  ANALYSIS  OF  THE  22 

elements  comprising  the  civil  defense  system,  it 

WAS  CONCLUDED  THAT  THE  IXistInG  DEBRIS  PREDICTION 
METHOD  IS  ADEQUATE  FOr  DESIGNING  A  DEBRIS  REMOVAL 
SYSTEM.  (AUTHOR)  { 
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SUPPLEMENTARY  NOYES  SEE  ALSO  REPORT  yAT£f>  22  APR  70, 
AD-701*  803, 

DESCRIPTORS;  (*HEALTM  PhTSICS  INSTRUMENTATION, 
oesigni,  i*civil  defense  systems,  RAOUTION 

MONITORS/,  URBAN  AREAS,  IONIZATION  CHAMBERS, 

electronic  equipment*  integrated  circuits, 
amplifiers,  ELECTROMETERS,  semiconductor  devices* 

FIELD  EFFECT  TRANSISTORS  <U) 

IDENTIFIERS;  metal  oaide  TRANSISTORS 

CIRCUIT  and  ELECTRONIC  COMPONENT  DESIGNS  FOR  THE 
OFFICE  OF  CIVIL  DEFENSE  RADIOLOGICAL 
INSTRUMENTATION  WERE  STUDIED*  MINIATURE  GAS- 
DISCHARGE  IONJZaTION  CHAMBER  INSTRUMENTS  *EKE 
STUDIED,  ANO  TWO  EXPERIMENTAL  MODULES  *ERE 
CONSTRUCTED  AND  TESTED.  ADDITIONAL  OBSERVATIONS  AND 
DATA  WERE  RECORDED  TO  DETERMINE  RADIATION  EFFECTS  on 
METAL-OXIDE  FIELD-EFFECT  TRANSISTORS.  A  COMMERCIAL 
OPERATIONAL  AMPLIFIER  YAS  STUDIED  FOR  APPLICATION  to 
ELECTROMETER  TYPE  RAOIoLOGJCAL  INSTRUMENTS,  A  STUDY 
OF  PROPORTIONAL  COUNTERS  FOR  USE  IN  GAMMA  SuRVEY 
meters  was  started*  utilization  of  breadboard-type 
INTEGRATED  CIRCUITS  *AS  INVESTIGATED* 
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